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(57) [»Jfi] 

2 rt «: *$ # 5 H F *?gSBBJft*J <fc H F 
W**Htt&S*i4«fc. *©l»©«FlBIti *»6©«j||«flBT 

s*ir*R»*©H f i 2 * 

tit, +w<-7B-Lfc»Bt3 r*RHF*»« 
3^6fiBB-r«&. «*©*©«J|s&*IB>6LT«ffll«l 2 

5„ 




o v o 



8 i 



1 

^a-r s /<: «>©#iati i . 

w&ictoHzim.zffitmwmm'ew&vx. warn 

Hiri2ss^a?g©?s® t Buiasaa«-c©a®©aMsm 
mfiB*«*aa«©^a?r^(±i-r e a«^affi^s^tBa5 
KS«»a^tga^tba5©tsitii l- fcBugBSs^aig©* 

m ffimmm&m u fc»««»B*iH©gji49i-iirs- s 

a^s„ 30 
CftjjoH 2 ] i iBis©ss*aa^g-c* -c . 

TMIB®a«rt©HufB^WIgli?^^©«ffiMa?g?rififi* 

rasw-s «>©-c*5a«*aa£ga. 
c m^a 3 : nujai i sstnomsnesmmv & -> x . 
iffafie7K«^is<!:m)ies^Mafg«*&#i3«. «7j<x 
iaai««ia«*mB«Hi««:*©jB»*» e> -s &© 
-c&o, 

mriBS»a^?s«^iig[5«, «ria»a«*»6*— 40 
7 a --r £ tfFWt fc w &g«#jast?aK**stij-r s & 
©-c&sasMai^a. 

jt&assa-c&^-c. 

<t. 

mri B^we 0 fcs«ss^ffl€rte«im l tern ft mumcm 
cxmiETzmwmmmiEwtzm-tzmmtiim&m. 

[ 0 0 0 1] 50 
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2 

^•c*«gfe^ x * ?>^©s««ia?ffi©$iR^sg(c 
L-ctea-r z>m&mmmt<c n-r &„ 

[0002] 

9® (fcTF. HF4H5) (CtliSls-^V^jSHIK: 

C ©Matt CCtt* £ H F *** & O T H F *8iK 

©*f!***IB«U C©#iKHF7kSffiCcS«?:3f^ 

©B$w«»-r * c £ •c««a. BP*, x 9 > ^ *tf ft 
5. s^^-rsstsaaaga-cw:. HF*i 

wmm) zummicmzu, cti^mmnmwmmx 

[0003] cois&assasgascfcoTtt. -e© 

SftgBI© A9ttt. ®a«CC*jW ■5SSMa?R©#*RS3 

««aK:tSffr4ci3&ij:<jain6tirc>i. c©/c 

3H3*vtl,»S. 0S*fcf. HP8¥4 -9 9 2 6 9{c«. & 

*<»^mmt%s^xwfflmm*m*mm&i l x^m 
ssMi/. -e©#)Wii5iMm©«sstta^©ft*ss^i'j^L 

5 <t ^ . s«Ma^©tt*&s*isgp-r 5 $ 

*Ttl,»S. jWB¥5-5 3 24 l«Ctt. *$*©& 

*& i ts§{c*5^r«fi^afg ; &iW*^iM^U'r#w» 
0. *f?iBK^©S«i!^l?K©?SR*^Ul/r*©tftm 

r. cn6^©si«, ss«aa?K©««&a©siSi«: 

^•c«sffia?s©#f?iras?fflK^^?igia(cL. 

a© a D ng^*i}$-re. 

[0004] 

e^©»«^a^g{c*-,rfc. s«®a D D D M©<ST*5 
*&spg?4tf -c t >s tc fcffij 6 ■rasfea.aw^iST 

[0005] g«8Ja?Rtt*B*Mc£9#S?Sft-C(,>.SC 

£^6. *«*©«*&fi^isff^*s^t&-rn« < s^m 
a«©«*&fi*5-»-c fc«?K4 ©sssit^fbLr-e© 

««i«lS««{fc0rL/*5. C©3afi*©«i^{CM-r-5^ 

^©tti&te^^iW^ifieffl-rsfteo^sosifiM^Siifcs 

*47K©^*& < g?8«:SSfi$iJa^*iS;S L/-CiiSaSi)» 
>N67K«*SE©EE^tt)^a < -TC <b(J-C#tt^fc 

[ 0 0 0 6 ] OS 0 . Jh!B©ft£3fc©t£{|j© <i: "5 fcSffiM 

a«©«j&fi©iagfi *ii o fcS««ia^©#&«?iBSf*tf 



(3) 

3 

[ 0 0 0 7 ] ttc, *«*©#t*&fflijCC-?-(D«*&S^)I^^ 

mmm<Dtfm®&*£.m? z>®&mmz%m&&icmtc 
m&msmt?z. i,t, c©£ 5 

2£©tBJg©S&tAngjg®ffl£.&g£U StSM8!$t©!a 

k.£ ztf&micm}}* ztcuxwt*) i$mm.imit? & 

[ooo8] *mmx. ±.nmm&*Mm? ztctbic* 

mmmmmomm^ommittmm^mmcDmm 20 
m&xmmzmmrzmommshmvtmtzmzc t 

[0009] 

mmwmmmm&^®tmizm<im^mtz®m 30 
it, Miiffi*tm&mmm£<DmM!iimm^(Dms*5 

Btasi, friBS^sito^SiBfriBMfflffl-cosso 

S««i»^l1B<b**fJt«WrEtBfJ-*EtlW(t. MIB* 40 

mmmicisv z mwrnmrnst t wiBetts<oettt6# 
teaser. miE^mmmm^<Dmmmmm^<k^sm 

[0010] C©JS^r. lt^2fBIS©S^Mffl^Sf 
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[0 0 1 1 ] lff*93Ctt«>Sfi«aKB-CiS. BUlBM 

[0012] n^94ett<DSfi«rasss-r«. mib^ 
tfctb L/fcttrt^saKiEo-rMfB^ l/cS«s®b$k 

[0013] 

[ffffl] ±IB«^*WrSf«*^ 1 fB«K©SSMffl^S 
«tea*»ffliEttffl©K1»6*iK:j£C'T:. #WS3S¥ 

^f*©s«Ma«tc«ts»si»^^M4^-rs. c© 

[0014] -e©-^"C. H-B#gp«, ««ffif£tfti|&# 

[0015] st*3® 2 iffiomfawmmmxt,*, m%im 

iB?S3»!?Sg©S«^ffi®-C©S««ia©S«, «7Kg}ft 

*jii/r«ai«rtra«*aa«©ijfej§«c«3n*. 

[0016] n^938BtKOS««!»Ei8Br«. ffiSffi 

i>. s«®a?g©?SK ; &saii«*>'=)^-^--7a--rs 
«. «*4SK«ra?R©«*&d^afflisgi5*>e.©fc©-c 



(4) 

5 

*IE Wfc »B L T ISSM *«5&r £ o 

[0017] n^4tt<D&fflm§m-ci** 

B#lffl«iEaJJc<i:5S«*«B$IBI**BjE-r5©*r, StgM 
[0018] 

JSWc^T, HffiK:S-^#Bil8-rs. BIB, S«£ 

[0019] n^hr £ <t 5 cc, as^asig iob. e 
+ y r^fflt^r^Jiti i 2 ©wwcoDUfiofca^w*, 

$ tlttifcffi H F Ltx*;f >^ 

MH«1 2KB. (fok(DIW) «C^3*3RHF*»* 

ti^ntfc^ 

"i-4«tf-fe>tfl 7#«W3ftTl>*. -^r, 

msHF *ig*«tt*tftHiT ^hf »««kta* 

[0020] ^X;H6B, •6*^©«ffl«:^/c 0 , » 
rt«c^WttS^*4i;ttl»J:9tt^XJUPIPttB^y 
X;l^tt4 3ftTte9, #*S*f 1 2iigo<53l#7^ 30 
*6JKflJStirc»S. S/c, *-M-7P-« 1 4Ct«D 
ft&^«rt*B, KU>*B1 9*ttC*HJ3ft*. 

[0 02 1] e&fli l 2©#yX;v l 6 KB, ^7k«^ 

sai i 8 frhmfc&wfe*zft»<DVfaffl&m&2 o # 

»*UrE«3tir^*. COMUic{Ktd«K2 0K:tt. 

S8«K*^n^*fi7k^fi*^jiw-r^gss$iji3ii^2 2 

4, *©M*t)kfflr«»«»Ui-fe>*2 4*J»W6ti 
T^4. ft*!, CO»«HWF2 2B. *«7K«*S^&2 
0£jK®rOT«7K«S£0 it* *C4fei^S&-C*4. 
[0 02 2 ] «*«I&«I52 0(C«, SBBJSftfc 40 

H F /KS^PtS f>^26^HF * £ fc 
A©HF«IS«IB2 8**, 2©a«CC*5C*T» 

B4«n4HF^a©dss%»iiiBiTs«awji»^3 o 

4, *©««*«fflr*JM»a*>^3 23JWW6ti 

tc^ a c©autt0fl»p3 ot>. a«*jffli^2 2 

4H«> «**jillffOT*<D6IUI*0 4"r*Ci*«r* 

[0 02 3] CW, lK*«iteSIS2 0 CCB. »M 
1 2 CcS*^WCc^B«L^Oflfl»*H F**«*sflBt U 50 
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teC4*«ttHr*HFiiiHWH-fe>1f3 3*«B3ftT 
C>& 0 CCDHFilM^ta-fe>^3 3«, HF*»«OH 
ftHMfl 2«K«»StlfcHF*»« 
Jc«fcS^SS[«rt©tt*cc)HF*SiK (#^HF7KS^) 

HFa«fctti-fe>i*-3 3B, we*®**-** 

[0 02 4 ] HF*S*B?B*>*2 6tett, MI3ft 

3 4 «#^«lft«B3 6*^l/ra»3tir^ 

CO?a3R^«l&«BS3 6tCtt. SK«»*«fta 
a*^OS^*ftBI»rSSEfi*UI3P#3 8)WRtf enr 
fc*>\ CCD^S$IJ©^3 8 fe, «E»MtB#p2 2 4 

[0 0 2 5 ]^ot t SS3HJtai#3 0&C<£9 HFttl&f 
S§2 8*aWrL/- J fctt«r*aWIBl^2 2 Cc J: 
«B2 0*H!< Cir, IB3HI1 2©JS8W)-/XJH 6 
*»6*feK©**«ai« 1 2&CfitJ£LT, ftl&ff 1 2*« 

*r«fc-rt4*«r*a. gfc, *B*fi»&eiS2 otc« 

**ffiLoojS«ffliS#f 3 0 tc <fc 0 HF«t&fB2 8 * 
tefflflH 2fc«, *©±*TlteKiHF*«?R 

4 O *«7kr^f? 3 ft /c^«R H F 3 ft 
4. ^lt> *IRHF***(l>fl9&*»ttr*C4't?, 

ftmtti 2fc»fc3ftr^fc3i**B 1 #«?hftK^s-c 
»*W»fc3ftT*-^~:7a-«l 4«c*-^-7n 
*#T«Bffltl 2rtB#JRHF*««rMfc3ft 

[0 02 6 ] EK»RHF4ciiR#iSW3ti« 
4, ««HF*aS«B*--^7ia-«l 4«C*-a(- 
^P-T^o CCDJt-^, »^t^©«*4HF*JS«4 
«%SNI1 2©«»*>6«lft3ft*C4fri5. 1 
2 CC fel^r &*«7R 4 H F 7K®}« 4 A/CH F tK 
S«©*3R«SB^— 4& K)s C ^ LTftjRfflK^— 
4ft^/c*3RHF*?S«^*--"'?-7n-1f 1 4Ktf- 
^-7n--r4c:4tca* Q ft*, cc^W-4# 

n/c*E7K 4 h f 7mm 4 v *©»flsi* & 

[0 02 7 ] ±BLfcHF ffiR*^« 
«KB3 4^62*^^183 6 4gytHF*«iS 

K<D±mc£K), fftttoftS. C©R. *fi*lJ»^3 8 

ccrs»n«*J3ft*. 

[0 02 8 ] ±fBU/ciS««iaS6jB 1 0 tcis»& 
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[0029] t CD1t^$IJ»3^4 0 CCCi, ft^A^®^ 
<tOT v ^7K^^g§2 0^HF^^Sg2 8^fe^€> 
?SS^UBT^ffiS^tti*fe>1t2 4, 3 
2<Dfll MStt 1 2(C^-5SS-fe>1M 7 i^-/^- 
:7n-*fi 4Kte#6HF?gg&tti^>if l 5<b*$7ktt 
*&^gg2 0^fc^^HFiiM^W-fe>1f3 3 t&mWtZ 

nr*5 0, ±iB&^>^(D^fcHff^mT-©J®^4 0 

2 2 ^asfisiw^ 3 o , WLMMmfr 3 8 /W&KS n 
x *5 o . s»^cc^m^j®^S4 o #> e>3«{f w 

[0 03 0 ] Cti6«tUm-^f CCS^#±iSb/c««*iJ 
CPU42. ROM44, RAM 4 6 , ^>fv48^* 

5 0 *^0-rfflS«:«»StifcAUl**- h 5 2 CCJ: 0 
jWfi<DAIH**tT 5, 

[003 1] »cfc % ±Bab/c*J5K**it**ie»«0« 20 

s^a^a i o oyhnmrk 4 o aw 5 mfamm&M 

[ o o 3 2 ] 0 2 ^rmw^mmm^- * 
««:aA3n-c*<DJraft^7L, 

*o«*&4M*&-r& Wf^sioo). ccom. m 

•MOT 2 2(cMmu«£a(>fclHM^fUA3ti&0 
r. Ifctc^ttMW^ 2 2 0 *©8fc«#*U» $ tiX 

mmmi 2tc«ttrew&sti4. 

[0033181^ Ma*S 1 2 #tt*TS3fc3ftfc*> 
§*>\ BP%*B*3W»a»l 235^t-A'-7P-»l 4 
Cc*w<-7a-l/3fc3&»5**WKU (^f^'s 1 0 
5) . *s«Krs*rfiMir*. c©^t^s 1 0 
5 x&mvm l xmm l r 1 > 4 ih k hm^mmmm 

|<S*«t^7P-fil 4^^^-70-1,, 40 

met*. HT©J:5«:ir«*o*-^7P- #quJK 
[0 034] ©a« 1 2 ©WSfRttSffi&aKH 1 0 CD 

Mii^ci-c, «*#«ai«i 2cc«*&snr^6 
t^'-7P-ii 4cc*wc-7P-r&a-ctci?-r 

■t. xf«^s 1 0 or^TKott^paj^ur^^ccD 50 
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jsfi7jc^-^-^cj--B#ra«:tsa*rn«, tt*©*-^- 

[0 0 3 5 ] ATy^S 1 0 5T1^fflWOfc«tt, H 

0*«HF £*a«l 2^<DHF7k 

««<D«l&*Hter* Uf^'Sl 10) o COBS. 
«"F«mtta4 0^6» t »#*«*^tt 3 6 CCbW 
S8feS»Jfai^3 8fcJ;t>'HF{a*SfftS2 8CcfcWSSfeS 

8hj$j#3 o cc^n^ncD©jwfLS^^*/c$iWfi^tH 

«fc*9^0«*^*iJfflJS^riW7K«*&«IS2 OKigAU 
*©T^H©*«*ttlft«l52 0 IrgtMft 1 2 CCft 

CC«*tt*&SK2 0 (c*jl>r*JRSn&*«6ftiffi« 1 2 

[0036] xf^'si i o{Ccfco03tc^*rB#ra t 

^7*S1 15m HFil®^W-fe>^3 3CD^Wft-^ 

cca^#®a« i2(chf 7kmmmmtcmt&$ ntc& 
heshch f 7jc*«[*i«iffl«r i 2 icemztitcft&mm'? 

&tc#>(Di><DX$>& 0 CCOtcib, m 1 CCT^Tcfc^C, X 
f^T^S 1 1 0"CHF*»«(D«*&tBB*fi-r<iKIPffiK: 
HF*»«)Waffltl 2KH*r*J:5tt»£*\ HF 

0^Ofcl^j£cDi©£K:tt, 77*S 1 1 5£^Bg-r 

[0 0 3 7 ] C<DXf*y?S 1 1 bXHimmi 2KHF 

2 K*Jt^r©Bf SSr^ltoKCc J: S H F J: 
^*Bf a^r^^7K(D^^ H F 7fc«ffi|Bft^n^ ?n^Ci 

Xf 7 7*S 1 1 5T*ffi*iJBr-ra<b, Wfll 2tCHF 

(»^«l&«Flffl) TsO*-f^4 8(Cj:*ff-«Ft«FlHti 
^6B8*&TS (^f ^7*S 12 0) . *$7>: 
"C#«R3n/c#«i!HF*S«rftia«l 2#i»fcShfc 

^-70-fll 4Cc*w<-7a-UMCC^R««HF 
*S$W-^7a-| 1 4 (Ct-^-7D-lfc*i 
5^*«WrL/ (^f^S125) , «3E«»r-rs*r 

[0 0 3 8 ] iC5t 4 HFgtj&'g^ 8^«tS«l 2 
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*>68!*iTi|sfi*gMt& < g8S2 0(cgS&<**vri> -Steele H 

1 2 tc«iijjil, ^c©J:5K:tt-6. 
•5. Xf-^S 1 1 0THF7k^&©«*&£gJJ$&LT#> 
6HF *MtiK#sttattl 1 2 KSBfr 3 * -C©B#R8 A t 
«. j$**>HF7jc?g&©ftSS, ■g^iS*ScfcD f HF«*& 

ess 2 8 ©SStasftfe e>MS« l 2 $ r oes&g^K <fc 

1 2 (Ctti(&l,&t,>*§£tt«. ? 7'S 1 2 5 
&Cfel>T*-Yv4 8«C±Si|I®ISHHITs ©ftB*£gg*&-f 10 
SBfRS 1 1 cfc 0 ±ifi©8f ISA t fcWUtC^-f- 'v/Sl 1 
0*ff&*.«J:(.». C©|ig> Xf^T'SlOO'CHF* 
mL<D&te*Mtehtcm>X7-v7S 1 1 5{CJ:0NfH 
tl «#3£3tlS<!D-C. ±IE©B$MAt*fH^U/cO-r 

[0039] ±IBLfc^^->7"S 1 2 5r§5£fl$rL>T 
fif«LTt>*IHK;*>«*tHF*»«i©«l&t3:||ltt3 
frC^S. CCD/cfe. ^#Tfl?g^#©«7Ktt*§T#»? 
HF*»*tc«ft3*i. JfiBttl 2«C<DffHF*g 
?KTSjircStir#«JHF*^«af--/-?-7 0-«l 4 20 
K*-n'-7a-l, v'T'S 1 2 bX-\*W&Wf\ifi 
fc3*a&C£K:&&. C©t§^. Xf ^S105iEI 

[0 04 0] *). *•**. MMl 2©rt§m&. ft 
S^tB^>1f2 4. feWfcHttz>1f3 20^HlLfc|$* 
teitfH F*^©jffi»!£l,>tt®?-SW§Sg4 0 #>6}g 

o tefflfflym t >r h f /<- 7 p -m 
mzmn-rz. zvx. h F*?g?fcW8Hi« i 2 ccnisg 

w«-7n-36is*)fci^nBt2 t-r*. &*». *«>st«j 

fti. C ©B#K t2 J;«3 Bf30^M«WI£a L.fcB#M t 3 
Kfel>tXf^S 1 2 5-Cft^*iJBiTS<fc J 5«lfiS3n 

[0 04 1] Sfc. C©Xf^ - S12 5-C©flMX 
©<t i 5K:T-rJ: i 5^-r-S»Cifc-C#.5„ 8ta*12's 

©HF7k?g?g©«*&(*Mffiffii 2&mm*<<c-c : mtc2 
ntcffisiT-emteztiwc, e3k:^tj:9k:, ^-© 

«t&Pgj^^ < B*H 1 1 > *> h ©B$m ©gift i <t (C|f 40 
&SI#iW*ttHF*&ra(cH&3ftTt><. C©fc&. 
«H1«I1 2F ( 3©HF7K^fS©#)iR?S]KSi. B#ia©i|£»£ 

£<Mc±#u ^r^ffi-rs. Mswi2rt 

©HF*»«©*fl»[SW:. teSfil 2*t*RHF*» 
«"C»fcSn-C»liHF*j8»36s*-^~7D--i-*J: 

^cc^si. nmmi 2{ctg^en&snsif«7kiHF7K 

?8ifc©*B8©«£fflH:«» H F *^ffiflf S * > $> 2 6 fete W 
*HFzk«j^fl»«:J:0*O«tfDe*4#f?illlS (H 
Fi ) tc£5£f£„ «fc-p-c. ^---^•-^n-tii 4KI9: 
WfcHF«KttU-fe>1H 5*H^0ftl>IH!l^-^> 50 
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•cmig&fQCticz** >u ^-©**i>><r£©t&m 
imm* c < /Jn s fciiccfitsp-r -s itta^u - >*> e># 

fflfJ:9*JiWS. ^L-'C. c©W«HI*l**WfcB*j#i 
(B$fflt 3 ) fCte^r^yT'S 1 2 

[0042]^f-;^S125 -C©R3£*IJBfCC^t>T 

«. ^s8fW#2 2. mmmmft3 0toJ:&ffiaMWft 

3 8 Krffifi 0 ©*OWflM»*Htfj l/t. Saii« 1 2 -©iW 
**J«fcCfHF*«iK©«l&*ffjl:-ri {XfvfS 1 3 
0). Ji^t, ■€■©&«> «aa«l 2«±IBU/c#IR?ig 
SHFl -C*©*RiME*J«si-i&oA:*«HF*«« 

HFi ©**HF*8«(c«»SftTi»*>y3*i 
5. 

[0 04 3] -XIC. C©*f?«IKHFl©HFiga^Hl 
•fe^l 5 *><=>©§!<&&#< (Xf 14 0) i. 

atf 1 2WK*jw**RHF**«©isus («rt$sa) 

©SS-fe>tM 1 ti>h<rm.?nLfr (Xf^S 15 0) 
<t€»f-r€»„ *©«. »*^3K4MR»KHFi«:* 

(Xf^S 16 0). 
[0 044] g-T. »*ii^««?aflEHFl 4. 04 

icTji-? h f 7Ks?s?iia i m&mm®fffl t hf© 7 tea 

»CC . H F *^«K<bSSNFra i S^HiOTJcS* 
fcfc©-C$>D. M^^^K^tSv-^'B, ROM 

4 4CClEtti*ft-Cl>£o C©gLtUL//cS«®IIB$ 

*£*S??iiKH F l ica^W^HI^CCSiST SSSgSB* 
R5THF1 itl,. .fco-C, f5je.^©MH. ^*«*foK« 

^m^mrni^mmc^ <o w^t h f **$&©&* 

r J: ^ CcWH©««?iiJffH F 1 «fc 0fil»«RilSH F 2 
-C*ntt. C©^?gSHF2 CCS«W%^BRCCg«^- 
5JI«S«^lfflTHF«. THFi J:Dftl,»»««»^l«T 
HF2 <fcLT|$Ltti;**l6. 

[0 04 5] ate. IH— ©1&f?agg©#SftH F7K^®-C 
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(54) SUBSTRATE TREATMENT DEVICE 

(57)Abstract: 

PURPOSE: To allow a dilution-adjusted concentration to 
correspond to a substrate immersion time and thereby 
maintain a treatment quality at a specific level by 
determining the substrate immersion time in accordance 
with a change in the dilution- adjusted concentration of 
a substrate treatment liquid, and suspending the 
immersion of a substrate using the substrate treatment 
liquid whose dilution adjustment is finished, if the 
substrate immersion time elapsed. 
CONSTITUTION: A substrate treatment device 10 
etches a substrate W stored in a treatment tank 12 by 
immersing the substrate in an aqueous HF solution 
obtained by diluting it by pure water. On the other hand, 
an electronic control device 40 enters each detection 
signal from each flow sensor 24, 32 in each pure water 
and HF feed tubular path 20, 28, the treatment tank 12, a 
temperature sensor 17, an HF concentration sensor 15 
for an overflow tank 14, and an HF passage sensor 33, in 
the substrate treatment device 10. In addition, the 

electronic control device 40 controls each flow control valve 22, 30, 38. In this case, the device 
40 determines a substrate immersion time in accordance with a change in a dilution-adjusted 
concentration of a substrate treatment liquid, and at the same time the immersion of the 
substrate using the substrate treatment liquid is suspended, if the substrate immersion time 
elapsed after the commencement of displacing the substrate treatment liquid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing tub for containing a substrate, being immersed and processing said 
substrate to the diluted solution of this substrate processing liquid, in response to supply of pure 
water and substrate processing liquid, A pure-water supply means to supply pure water to this 
processing tub, and a substrate processing liquid supply means to supply substrate processing 
liquid to said processing tub, Control this substrate processing liquid supply means and said 
pure-water supply means, and supply to said processing tub of said pure water and substrate 
processing liquid and supply interruption are planned. Said substrate processing liquid permutes 
the pure water in said processing tub so that liquid in the tank may overflow from said 
processing tub after filling said processing tub with pure water. It is the substrate processor 
which has the control means which carries out dilution preparation of said substrate processing 
liquid. Said control means the time check which clocks the elapsed time after the permutation of 
the pure water in said processing tub with the substrate processing liquid supplied by said 
substrate processing liquid supply means is started — with the section The storage section 
which matches and memorizes the substrate immersion time amount of the substrate in the 
concentration and said processing tub of said substrate processing liquid, It responds to the 
substrate processing liquid concentration detecting element which detects the concentration of 
said substrate processing liquid, and the substrate processing liquid concentration at the time of 
dilution preparation of said substrate processing liquid which this substrate processing liquid 
concentration detecting element detected and the storage result of said storage section, the 
immersion time amount decision section which decides on substrate immersion time amount with 
substrate processing liquid [ finishing / said dilution preparation ], and said time check — the 
substrate processor characterized by having the substrate immersion termination section which 
stops substrate immersion with substrate processing liquid [ finishing / said dilution preparation ] 
if the section clocks the this determined substrate immersion passage of time. 
[Claim 2] a substrate processor according to claim 1 — it is — said substrate immersion 
termination section — said time check — the substrate processor which is what will control said 
pure-water supply means and will permute substrate processing liquid [ finishing / said dilution 
preparation in said processing tub ] with pure water if the section clocks the this determined 
substrate immersion passage of time. 

[Claim 3] It is the substrate processor which is a substrate processor according to claim 1 , and 
is what said pure-water supply means and said substrate processing liquid supply means supply 
pure water or substrate processing liquid to said processing tub from the pars basilaris ossis 
occipitalis, and detects the substrate processing liquid concentration in the liquid in the tank 
which overflows said substrate processing liquid concentration detecting element from said 
processing tub. 

[Claim 4] The substrate processor which has the temperature detecting element which claim 1 
thru/or 3 are the substrate processors of a publication either, and detects the temperature of 
the liquid in the tank in said processing tub, and the immersion time amount amendment section 
which amends said substrate immersion time amount on which it decided according to the this 
detected liquid-in-the-tank temperature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate processor which is immersed in 
the diluted solution of substrate processing liquid, such as substrate washing and etching, and 
processes various substrates called the glass substrate for a semi-conductor wafer or liquid 
crystal panels in a processing tub. 
[0002] 

[Description of the Prior Art] Conventionally, with this kind of substrate processor, for example, 
the substrate processor which gives a substrate to etching processing in fluoric acid (henceforth 
HF), the substrate is contained to the processing tub, pure water and HF water solution are 
supplied to this processing tub, the diluted solution of HF water solution is prepared, and 
substrate processing, i.e., etching, is performed in this dilution HF water solution because 
predetermined carries out time amount immersion of the substrate. Moreover, in the substrate 
processor which washes a substrate, HF water solution is replaced, drug solutions (substrate 
processing liquid), such as hydrogen peroxide solution and aqueous ammonia, are supplied to a 
processing tub, and the diluted solution of these drug solutions performs substrate processing 
slack substrate washing. 

[0003] If it is in such a substrate processor, depending for the quality of the substrate 
processing on the dilution preparation concentration of the substrate processing liquid in a 
processing tub is found well. For this reason, various techniques are proposed in supply of pure 
water or substrate processing liquid. For example, the technique of adjusting the amount of 
supply of substrate processing liquid is proposed so that it may become the amount of supply by 
which substrate processing liquid was mixed to pure water, dilution preparation was carried out in 
the supply line of pure water, the amount of supply of the substrate processing liquid after the 
dilution preparation was measured to publication of unexamined utility model application Heisei 
4-99269, and the measurement amount of supply of substrate processing liquid was beforehand 
set to it. Moreover, the technique of adjusting the amount of supply of substrate processing 
liquid is proposed, respectively so that it may become the concentration by which substrate 
processing liquid was mixed to pure water, dilution preparation was carried out in the supply line 
of pure water, the concentration of the substrate processing liquid after dilution preparation was 
detected to publication of unexamined utility model application Heisei 5-53241, and the detection 
concentration was beforehand set to it. And these Prior arts make predetermined concentration 
dilution preparation concentration of substrate processing liquid through accommodation of the 
amount of supply of substrate processing liquid, and maintain the quality of substrate processing. 

[0004] 

[Problem(s) to be Solved by the Invention] However, even if it was in the above-mentioned 
conventional substrate processor, deterioration of substrate processing quality might be seen. It 
is possible that substrate processing quality deteriorates in spite of performing amount-of- 
supply accommodation of substrate processing liquid, as described above as follows. 
[0005] Since substrate processing liquid is diluted with pure water, if the amount of supply and 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



04/06/1 1 



2/12 ^— V 



the supply pressure of pure water are changed, even when the amount of supply of substrate 
processing liquid is uniform, flow rate with pure water will change and the dilution concentration 
will change. Since the fluctuation about supply of this pure water is influenced by the system 
operating status of other equipments which use the serviceability and pure water in the pure- 
water feeder which is a primary side to a substrate processor, it has a possibility of occurring 
unescapable. In addition, since pressure fluctuation of a pure-water supply pressure cannot be 
lost even if it installs and carries out control of flow of the flow control valve etc. to the supply 
line of pure water, it does not become essential solution. 

[0006] That is, dilution preparation of the substrate processing liquid which let accommodation of 
the amount of supply of substrate processing liquid pass like the above-mentioned Prior art 
performs, and a possibility may become that tailing extent by the amount of etching or the 
washing drug solution is uneven, and may bring deterioration of substrate processing quality by 
dilution concentration change of the substrate processing liquid resulting from a pure-water 
supply side is only at only predetermined time amount having been immersed in dilution substrate 
processing liquid in the substrate. 

[0007] Moreover, if the concentration changes to the container concerned at each time which 
supplies new substrate processing liquid if the concentration of the original substrate processing 
liquid mixed to pure water changes even if it is the case where the amount of supply or pressure 
fluctuation are not in the supply side of pure water and it will explain more concretely whenever 
it will exchange the reservoir container of substrate processing liquid or, even if uniform, the 
dilution concentration after mixing with pure water will change the amount of supply of substrate 
processing liquid. Therefore, since there is a possibility that substrate processing quality may 
deteriorate also in such a case, the severe concentration management at substrate processing 
liquid itself, every makeup, etc. is needed, and the treatment of substrate processing liquid is 
complicated. Furthermore, when fluctuation occurs in the electrical potential difference 
impressed to the feeding pump in the duct of substrate processing liquid, fluctuation may be 
caused to a flow rate with the pump concerned, and dilution concentration may change too. 
[0008] This invention is made in order to solve the above-mentioned trouble, and it aims at 
aiming at maintenance of the processing quality at the time of processing a substrate by 
simplification of handling of substrate processing liquid, and the diluted solution of substrate 
processing liquid. 
[0009] 

[Means for Solving the Problem] The means which the substrate processor according to claim 1 
adopted in order to attain this object The processing tub for containing a substrate, being 
immersed and processing said substrate to the diluted solution of this substrate processing 
liquid, in response to supply of pure water and substrate processing liquid, A pure-water supply 
means to supply pure water to this processing tub, and a substrate processing liquid supply 
means to supply substrate processing liquid to said processing tub, Control this substrate 
processing liquid supply means and said pure-water supply means, and supply to said processing 
tub of said pure water and substrate processing liquid and supply interruption are planned. Said 
substrate processing liquid permutes the pure water in said processing tub so that liquid in the 
tank may overflow from said processing tub after filling said processing tub with pure water. It is 
the substrate processor which has the control means which carries out dilution preparation of 
said substrate processing liquid. Said control means the time check which clocks the elapsed 
time after the permutation of the pure water in said processing tub with the substrate processing 
liquid supplied by said substrate processing liquid supply means is started — with the section 
The storage section which matches and memorizes the substrate immersion time amount of the 
substrate in the concentration and said processing tub of said substrate processing liquid. It 
responds to the substrate processing liquid concentration detecting element which detects the 
concentration of said substrate processing liquid, and the substrate processing liquid 
concentration at the time of dilution preparation of said substrate processing liquid which this 
substrate processing liquid concentration detecting element detected and the storage result of 
said storage section, the immersion time amount decision section which decides on substrate 
immersion time amount with substrate processing liquid [ finishing / said dilution preparation ], 
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and said time check — if the section clocks the this determined substrate immersion passage of 
time, it will carry out having the substrate immersion termination section which stops substrate 
immersion with substrate processing liquid [ finishing / said dilution preparation ] as the 
summary. 

[0010] in this case — a substrate processor according to claim 2 — said substrate immersion 
termination section — said time check — if the section clocks the this determined substrate 
immersion passage of time, said pure-water supply means shall be controlled and pure water 
shall permute substrate processing liquid [ finishing / said dilution preparation in said processing 
tub] 

[001 1] In a substrate processor according to claim 3, the substrate processing liquid 
concentration in the liquid in the tank which shall supply pure water or substrate processing 
liquid for said pure-water supply means and said substrate processing liquid supply means to 
said processing tub from the pars basilaris ossis occipitalis, and overflows said substrate 
processing liquid concentration detecting element from said processing tub shall be detected. 
[0012] In a substrate processor according to claim 4, it has the temperature detecting element 
which detects the temperature of the liquid in the tank in said processing tub, and the immersion 
time amount amendment section which amends said substrate immersion time amount on which 
it decided according to the this detected liquidHn-the-tank temperature. 
[0013] 

[Function] In the substrate processor according to claim 1 which has the above-mentioned 
configuration, the immersion time amount decision section of a control means determines 
substrate immersion time amount with substrate processing liquid [ finishing / dilution 
preparation ] according to the substrate processing liquid concentration and the storage result of 
the storage section which the substrate processing liquid concentration detecting element 
detected at the time of dilution preparation of substrate processing liquid. For this reason, it is a 
certain cause, for example, even if it changes the amount of supply and the supply pressure of 
pure water, or the concentration of the substrate processing liquid before dilution by pure water 
changes and the dilution preparation concentration of substrate processing liquid changes, it 
decides on the substrate immersion time amount according to that dilution concentration that 
changed. 

[0014] one of these — a time check — the substrate immersion time amount the section had 
clocked the elapsed time after the permutation of the pure water in a processing tub is started 
with the substrate processing liquid supplied by the substrate processing liquid supply means, 
and determined in the immersion time-amount decision section from permutation initiation of the 
pure water concerned passed — a time check — if clocked by the section, substrate immersion 
with substrate processing liquid [ finishing / dilution preparation ] will be stopped by the 
substrate immersion termination section. Therefore, a substrate receives immersion processing 
with the substrate processing liquid of the dilution preparation concentration concerned over the 
substrate immersion time amount on which it decided according to the dilution concentration of 
substrate processing liquid, and is not given to processing with the substrate processing liquid of 
dilution preparation concentration after that. 

[0015] A substrate processor according to claim 2 performs the termination of substrate 
immersion with substrate processing liquid [ finishing / dilution preparation ] in the pure-water 
permutation of substrate processing liquid [ finishing / dilution preparation in the processing tub 
through control of a pure-water supply means ]. Therefore, over the substrate immersion time 
amount as which the substrate was determined according to the dilution concentration of 
substrate processing liquid, after immersion processing with the substrate processing liquid of 
the dilution preparation concentration concerned, washing of substrate processing liquid is given 
within a processing tub through a pure-water permutation. 

[0016] In a substrate processor according to claim 3, supply of the pure water to a processing 
tub and substrate processing liquid is performed from the pars basilaris ossis occipitalis of a 
processing tub, and the liquid in the tank which overflows the concentration of substrate 
processing liquid from a processing tub detects. Since supply of pure water and substrate 
processing liquid is a thing from the processing bottom of the tank section, substrate processing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



04/06/1 1 



4/12 *i — v 



liquid and pure water are fully mixed, substrate processing liquid turns into a fully diluted solution 
at homogeneity, and the dilution concentration of substrate processing liquid reflects this liquid 
in the tank to overflow in accuracy. Therefore, the dilution concentration and substrate 
immersion time amount of substrate processing liquid are decided on substrate immersion time 
amount through detection of exact dilution concentration corresponding to accuracy. 
[0017] In a substrate processor according to claim 4, since the immersion time amount 
amendment section amends substrate immersion time amount according to the liquid-in-the- 
tank temperature in the processing tub which the temperature detecting element detected, 
fluctuation of the substrate processing quality by change of the temperature of substrate 
processing liquid is controlled. 
[0018] 

[Example] Next, the suitable example of the substrate processor concerning this invention is 
explained based on a drawing. Drawing 1 is the outline block diagram showing typically the 
configuration of the substrate processor 10 which immerses for it and etches a substrate into a 
dilution HF water solution. 

[0019] The substrate processor 10 is immersed in the dilution HF water solution diluted with 
pure water, and carries out etching processing of the substrate W which was equipped with the 
processing tub 12 formed with quartz glass, and contained it inside the processing tub 12 using 
the carrier which is not illustrated so that it may illustrate. It is prepared so that the overflow tub 
14 by which the liquid in the tank which overflowed the tub concerned flows into opening of this 
processing tub 12 may enclose the opening concerned. Moreover, the nozzle 16 of a left Uichi 
pair which spouts pure water (DIW) or a dilution HF water solution in a tub is installed in the 
processing bottom of the tank section by the processing tub 12, and the temperature sensor 17 
which detects the temperature of liquid in the tank is installed in the processing tub side 
attachment wall. On the other hand, HF concentration detection sensor 15 which detects HF 
water-solution concentration in the liquid in the tank overflowed in the layer concerned is 
installed in the overflow tub 14. In addition, as an HF concentration detection sensor 15, the 
sensor of a charge mold, the sensor of a light transmission mold, etc. can be used. 
[0020] The nozzle 16 is made into a nozzle orifice location and nozzle dimensions which do not 
produce the irregular convection current in a tub in the blowout of pure water etc., and is formed 
from quartz glass as well as the processing tub 12. Moreover, the liquid in the tank which flowed 
into the overflow tub 14 is discharged through a drain line 19. 

[0021] From the pure-water feeder 18, the pure-water supply line 20 for supplying pure water 
branches, and is piped by each nozzle 16 of the processing tub 12. The flow control valve 22 
which controls the pure-water flow rate which flows the duct concerned, and the flow rate 
detection sensor 24 which detects that flow rate are formed in this pure-water supply line 20. In 
addition, the pure-water supply line 20 is intercepted and this flow control valve 22 can also set. 
a pure-water flow rate to 0. 

[0022] Moreover, [ near the processing tub 12 ], the HF supply line 28 for supplying HF water 
solution to the pure-water supply line 20 from sealed HF water-solution reservoir tank 26 
branches, and is piped. The flow control valve 30 which controls the flow rate of HF water 
solution which flows the duct concerned, and the flow rate detection sensor 32 which detects 
the flow rate are formed in the HF supply line 28. In addition, this flow control valve 30 can also 
intercept a duct, and can set that flow rate to 0. [ as well as a flow control valve 22 ] 
[0023] In addition, HF passage detection sensor 33 which detects that HF water solution passed 
through the duct of the point concerned is installed in this side which results in the processing 
tub 12 in the pure-water supply line 20. This HF passage detection sensor 33 is used in order to 
judge that HF water-solution (dilution HF water solution) permutation of the pure water in the 
tub concerned by HF water solution supplied in the processing tub 12 was started through 
passage detection of HF water solution. In this case, HF passage detection sensor 33 can detect 
duct passage of HF water solution, if it detects whether the fluid which passes through a duct is 
only pure water, or it is the pure water which HF water solution mixed. Therefore, ph sensor 
besides HF water-solution concentration detection sensors, such as a sensor of a charge mold 
and a sensor of a light transmission mold, etc. can be used for HF passage detection sensor 33. 
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[0024] The nitrogen gas transfer unit 34 which carries out application-of-pressure supply of the 
pressurized nitrogen gas into a tank is connected to HF water-solution reservoir tank 26 through 
the nitrogen gas supply duct 36. The flow control valve 38 which controls the flow rate of the 
nitrogen gas which flows the duct concerned is formed in this nitrogen gas supply duct 36. In 
addition, this flow control valve 38 can also intercept a duct, and can set that flow rate to 0. [ as 
well as a flow control valve 22 ] 

[0025] Therefore, where the HF supply line 28 is intercepted by the flow control valve 30, only 
pure water can be supplied for the pure-water supply line 20 to the processing tub 12 from the 
nozzle 16 of the pars basilaris ossis occipitalis of the processing tub 12 by the flow control valve 
22 at open Lycium chinense, and the processing tub 12 can be filled with pure water. Moreover, if 
a flow control valve 30 opens the HF supply line 28, pouring pure water to the pure-water supply 
line 20, the dilution HF water solution which pure water and HF water solution were mixed in the 
upstream, and was diluted with pure water will be supplied to the processing tub 12. And the 
pure water currently filled with continuing supply of a dilution HF water solution by the 
processing tub 12 is gradually permuted by the dilution HF water solution, and is overflowed to 
the overflow tub 14, and the inside of the processing tub 12 is soon filled with a dilution HF 
water solution. 

[0026] Furthermore, if a dilution HF water solution is supplied, a dilution HF water solution will be 
overflowed to the overflow tub 14. In this case, since the pure water and HF water solution of 
the mixed state are supplied from the pars basilaris ossis occipitalis of the processing tub 12, the 
dilution HF water solution with which mixing with pure water and HF water solution progressed 
also in the processing tub 12, the dilution concentration of HF water solution became uniform, 
and dilution concentration became homogeneity in this way will overflow to the overflow tub 14. 
In addition, uniform dilution concentration here does not mean having become homogeneity to 
the set-up dilution concentration, and means the dilution concentration which becomes settled 
each time in the pure water by which mixed supply was carried out at the processing tub 12, and 
HF water solution. 

[0027] Supply of the above-mentioned HF water solution is performed by application-of- 
pressure supply of the nitrogen gas to HF water-solution reservoir tank 26 which passed through 
the nitrogen gas supply duct 36 from the nitrogen gas transfer unit 34 by lifting of tank internal 
pressure. Under the present circumstances, flow control is carried out by the flow control valve 
38. 

[0028] Next, the electronic control 40 which manages the supply control of pure water and HF 
water solution in the above-mentioned substrate processor 10 is explained. 
[0029] The temperature sensor 17 in the processing tub 12 besides the flow rate detection 
sensor 24 which detects the flow rate in the pure-water supply line 20 or the HF supply line 28 
as a signal input device, and the flow rate detection sensor 32, HF concentration detection 
sensor 15 in the overflow tub 14, and HF passage detection sensor 33 in the pure-water supply 
line 20 are connected to this electronic control 40, and the detecting signal of each above- 
mentioned sensor is inputted into an electronic control 40. Moreover, as control signal output 
equipment, the flow control valve 22, the flow control valve 30, and the flow control valve 38 are 
connected, and a control signal is outputted to each control valve from an electronic control 40. 
[0030] The electronic control 40 which outputs a control signal to the flow-control-valve 22 
grade mentioned above based on these detecting signals etc. is constituted as a logic operation 
circuit centering on CPU42, ROM44, RAM46, and a timer 48, and performs I/O with the exterior 
with the input/output port 52 mutually connected through these and a common bus 50. 
[0031] Next, the substrate immersion processing control (routine) which the electronic control 
40 of the substrate processor 10 of this example equipped with the above-mentioned 
configuration performs is explained based on the flow chart of drawing 2 . 
[0032] Substrate W is thrown into the predetermined location of the processing tub 12 by the 
substrate transport device which is not illustrated, the receipt is completed, and the substrate 
immersion manipulation routine shown in drawin g 2 will be performed if an electronic control 40 
receives the completion signal of receipt from a substrate transport device. And initiation of 
processing starts supply of the pure water to the processing tub 12 first (step S100). Under the 
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present circumstances, since the control signal which set the control flow rate to the flow 
control valve 22 in the pure-water supply line 20 is outputted from an electronic control 40, that 
flow rate is controlled by the flow control valve 22, and pure water is independently supplied to 
the processing tub 12. 

[0033] Then, it stands by until it judges and (step S105) carries out affirmative judgment of 
whether whether the processing tub's 12 having been filled with pure water and pure water 
overflowed from the processing tub 12 to the overflow tub 14. Since supply of pure water is 
continued also while carrying out negative judgment and standing by at this step S105, soon, the 
processing tub 12 is filled with pure water, pure water will be overflowed to the overflow tub 14, 
and affirmative judgment will be made at step S105. Specifically, overflow of pure water is judged 
as follows. 

[0034] Since the content volume of the processing tub 1 2 becomes settled in the design stage 
of the substrate processor 10, it is using the control flow rate which it was ordered from the flow 
rate or electronic control 40 which the flow rate detection sensor s 24 detected, and the time 
amount (pure-water overflow time amount) taken [ after pure water is supplied to the processing 
tub 12 ] to overflow to the overflow tub 14 can be calculated. Therefore, if it goes through this 
pure-water overflow time amount after starting supply of pure water at step S100, overflow of 
pure water can be referred to as having occurred, and decision at step S105 will turn into 
affirmative judgment. In addition, it can also constitute so that the existence of overflow of pure 
water may be judged from the situation of the fluid passage in a drain line 19 etc. 
[0035] After carrying out affirmative judgment at step S105, supply of HF water solution to the 
processing tub 12 is started that HF water solution should be supplied to the processing tub 12 
filled with pure water, and should be diluted, and a dilution HF water solution should be prepared 
(step S110). Under the present circumstances, from an electronic control 40, the control signal 
which set each control flow rate to the flow control valve 38 in the nitrogen gas supply duct 36 
and the flow control valve 30 in the HF supply line 28 is outputted. Therefore, the flow rate is 
controlled by these flow control valves, it mixes in the pure-water supply line 20, and HF water 
solution is supplied to the processing tub 12 with pure water through the pure-water supply line 
20 of the down-stream range. For this reason, HF water solution will be supplied to the 
processing tub 12, pure water diluting in the pure-water supply line 20. In addition, suppose that 
each processing is explained, using suitably the timing chart shown in drawing 3 on the occasion 
of explanation of each following step. 

[0036] Time amount t1 shown in drawing 3 by step S1 10 If it sets and supply of HF water 
solution is started, at continuing step S1 15, it will stand by until it judges and carries out 
affirmative judgment of whether HF water solution was actually supplied to the processing tub 12 
based on the detecting signal of HF passage detection sensor 33. This processing is for checking 
whether HF water solution has been actually supplied to the processing tub 12. For this reason, a 
case if supply of HF water solution is started at step S1 10 as shown in drawing 1 , so that HF 
water solution may reach the processing tub 12 immediately, and in the configuration which is 
not illustrated as the HF supply line 28 is piped by the direct nozzle 16, step S1 15 can also be 
skipped. In addition, unless you show clearly especially in the following explanation, if supply of 
HF water solution is started, suppose that HF water solution reaches the processing tub 12 
immediately. 

[0037] If affirmative judgment is carried out to HF water solution having been actually supplied to 
the processing tub 12 at this step S1 15, the dilution HF water-solution permutation of dilution of 
HF water solution by the stored pure water in the processing tub 12 and stored pure water will 
be started, therefore, it is shown in drawin g 3 — as — time amount t1 the time check by the 
timer 48 of the elapsed time (mixed supply time amount) Ts if it sets and affirmative judgment is 
carried out at step S1 15, after HF water solution will be actually supplied to the processing tub 
12 with pure water — time amount t1 from — it starts (step S120). It stands by until it judges 
and (step S125) carries out affirmative judgment of whether to have overflowed altogether pure 
water [ finishing / whether the processing tub 12 was filled with the dilution HF water solution 
diluted with pure water, and a reservoir ] from the processing tub 12 to the overflow tub 14, and 
to also have overflowed the dilution HF water solution concerned to the overflow tub 14 further 
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after that. 

[0038] By the way, it is as follows in not reaching the processing tub 12 immediately after supply 
initiation, even if supply of HF water solution is started, since the HF supply line 28 separates 
from the processing tub 12 and is connected to the pure-water supply line 20. That is, time 
amount **t after starting supply of HF water solution at step S1 10 until HF water solution 
reaches the processing tub 12 becomes settled by the duct length from the connection place of 
the flow rate of pure water or HF water solution, the rate of flow in tubing, and the HF supply 
line 28 to the processing tub 12 etc. Therefore, elapsed time Ts according [ on step S125 and ] 
to a timer 48 when HF water solution does not reach the processing tub 12 immediately after the 
supply initiation Time amount t1 which starts a time check Only the above-mentioned time 
amount **t should perform step S1 10 in front. Under the present circumstances, it is time 
amount t1 by the step S1 15 after starting supply of HF water solution at step S100. Since it is 
specified, it is not necessary to calculate the above-mentioned time amount **t. 
[0039] Also while carrying out negative judgment and standing by at the above-mentioned step 
S125, supply with pure water and HF water solution is continued. For this reason, all pure water 
[ finishing / a reservoir / soon ] is permuted by the dilution HF water solution, the processing 
tub 12 will be filled with this dilution HF water solution, a dilution HF water solution will be 
overflowed to the overflow tub 14, and affirmative judgment will be made at step S125. In this 
case, overflow of a dilution HF water solution is judged like step S105. 

[0040] That is, HF water-solution overflow time amount is calculated using the control flow rate 
which ordered it first the content volume of the processing tub 12 from the flow rate or 
electronic control 40 of the pure water which the flow rate detection sensor 24 and the flow rate 
detection sensor 32 detected, and HF water solution, and time amount t1 by which HF water 
solution was actually supplied to the processing tub 12 from — time amount t2 in which overflow 
of a dilution HF water solution occurred the time amount in which this calculated HF water- 
solution overflow time amount passed ** — it carries out. In addition, at this example, it is this 
time amount t2. Time amount t3 in which only predetermined time passed It is constituted so 
that it may set and affirmative judgment may be carried out at step S125. 
[0041] Moreover, it can also constitute so that a judgment at this step S125 may be made as 
follows. Since supply of HF water solution to the processing tub 12 is started under the situation 
that the processing tub 12 was already filled with pure water, as shown in drawing 3 , stored pure 
water is permuted by HF water solution with the passage of time from the supply initiation event 
(time amount t1). For this reason, the dilution concentration of HF water solution in the 
processing tub 12 rises with the passage of time, and is stabilized soon. That is, the dilution 
concentration of HF water solution in the processing tub 12 will be stabilized to the dilution 
concentration (HF1) which becomes settled each time with the actual flow rate of the pure water 
by which mixed supply is carried out at the processing tub 12, and HF water solution, HF water- 
solution concentration in HF water-solution reservoir tank 26, etc., if the processing tub 12 is 
filled with a dilution HF water solution and a dilution HF water solution comes to overflow. 
Therefore, it scans for every predetermined time by the measurement routine which does not 
illustrate HF concentration detection sensor 15 formed in the overflow tub 14, and if the 
detection concentration difference for the scan of every changes to a very small value, it 
constitutes so that the control signal of the purport that overflow of a dilution HF water solution 
occurred may be taken out from a measurement routine. And it constitutes so that affirmative 
judgment of this control signal may be carried out at the carrier beam event (time amount t3) at 
step S125. 

[0042] If the affirmative judgment in step S125 is followed, the control signal of a flow rate 0 is 
outputted to a flow control valve 22, a flow control valve 30, and a flow control valve 38, and 
supply of the pure water to the processing tub 12 and HF water solution is suspended (step 
S130). Therefore, it is the dilution concentration HF 1 which the processing tub 12 described 
above after that. Being in a condition [ being filled with the dilution HF water solution in which 
that dilution concentration became homogeneity ], Substrate W is this dilution concentration HF 
1. It is immersed and etched into a dilution HF water solution. 

[0043] Next, this dilution concentration HF 1 Reading (step S140) from HF concentration 
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detection sensor 15 and reading (step S150) from the temperature sensor 17 of the temperature 
(solution temperature in a tub) of the dilution HF water solution in the processing tub 12 are 
performed. Then, read dilution concentration HF 1 The substrate immersion time amount THF 
immersed in Substrate W is computed as follows (step S160). 

[0044] First, read dilution concentration HF 1 Substrate immersion time amount is once 
computed through interpolation count from the map corresponding to the graph of HF water- 
solution concentration shown in drawin g 4 , and the substrate immersion time amount THF. In 
case this graph obtains the same amount of substrate etching, HF water-solution concentration 
and immersion time amount are defined experimentally beforehand, and the map corresponding to 
the graph concerned is memorized by ROM44. Next, dilution concentration HF 1 which read the 
value amended by the solution temperature in a tub which read this computed substrate 
processing time Substrate immersion time amount THF1 actually immersed in Substrate W It 
carries out. therefore, the flow rate of pure water and HF water solution etc. changes by a 
certain cause, for example, the pure-water amount of supply, fluctuation of a supply pressure, 
etc., and the newly read dilution concentration shows drawing 3 — as — the last dilution 
concentration HF 1 Low dilution concentration HF 2 it is — if — this dilution concentration HF 2 
the substrate immersion time amount THF actually immersed in Substrate W — THF1 Long 
substrate immersion time amount THF2 ****** — it is computed. 

[0045] In addition, even if it is the dilution HF water solution of the same dilution concentration, 
if the solution temperature is high, since etching by immersion advances more, it will amend 
substrate immersion time amount THF by the solution temperature in a tub. That is, if the 
solution temperature in a tub is high compared with the solution temperature used as criteria, 
the substrate processing time will be amended to a reduction side, and if low, it will amend to a 
buildup side. 

[0046] In this way, elapsed time Ts to which a timer 48 will clock whether this computed 
substrate immersion time amount THF (THF [1 ] and THF2) has passed HF water solution in it 
after starting supply to the processing tub 12 if the substrate immersion time amount THF is 
computed through a temperature compensation operation It minds and judges (step S165). And 
elapsed time Ts It stands by, while carrying out negative judgment, if the computed substrate 
immersion time amount THF (THF [1 ] and THF2) is not reached. 

[0047] Therefore, [ the time amount which carries out negative judgment and is standing by at 
step S165 ], Substrate W is immersed and etched into a dilution HF water solution, and the 
substrate immersion time amount THF which influences the amount slack processing quality of 
etching is changed each time with the actual dilution concentration at that time of a dilution HF 
water solution, concrete — the dilution concentration of a dilution HF water solution — HF1 it is 
— if — Substrate W — substrate immersion time amount THF1 it is continued and immersed — 
having — dilution concentration — HF2 it is — if — Substrate W — substrate immersion time 
amount THF2 It will be continued and immersed. 

[0048] On the other hand, if it judges that it is Ts = substrate immersion time amount THF (THF 
[1 ] and THF2) at step S165, it will be elapsed time Ts. A value 0 is set (step S170) and, 
subsequently supply of the pure water stopped till then is started (step S180). that is, the 
dilution concentration of a dilution HF water solution — HF1 it is — if — substrate immersion 
time amount THF1 After the time amount t4 (t1+THF1) which passed through the substrate 
immersion which continues moreover, dilution concentration — HF2 it is — if — substrate 
immersion time amount THF2 After the time amount t5 (t1+THF2) which passed through the 
substrate immersion which continues, immersion processing of the substrate W in the dilution 
concentration (HF1 and HF2) concerned will be stopped. And time amount t4 Or time amount t5 
Since the dilution HF water solution in the processing tub 12 is permuted with pure water by 
supply of pure water afterwards and the processing tub 12 is soon filled with pure water, 
Substrate W is washed by pure water in the meantime. 

[0049] In case supply of pure water is started in this step S180, that flow rate is controlled as 
follows. If pure water is supplied to the processing tub 12, since the inside of the processing tub 
12 will be gradually permuted by pure water from a dilution HF water solution, HF water-solution 
concentration from permutation initiation (time amount t4 or time amount t5) changes, as shown 
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in drawing 3 . The situation at the time of this pure-water permutation is shown in drawing 5 
together with the situation at the time of the inside of the processing tub 12 being permuted by 
HF water solution. In addition, about a pure-water permutation, permutation initiation is time 
amount t4. Only a case is shown. 

[0050] As shown in this drawing 5 , it is time amount t4. Since HF water solution remains in the 
processing tub 12 also after a pure-water permutation is started, it is thought that Substrate W 
is etched also after initiation of a pure-water permutation in the residual dilution HF water 
solution which remains in the processing tub 12. if it explains in more detail — Substrate W — 
time amount t4 from — time amount t6 from which the concentration of HF water solution 
serves as zero up to — dilution concentration [ in / it continues in between and / in the 
concentration / substrate immersion time amount ] HF 1 It is thought that it is etched in the 
residual dilution HF water solution which falls low and gradually. And the amount of etching in the 
meantime (the amount of superfluous etching) is the area S1 of the range shown with a slash in 
drawing 5 , when expressed in geometry. It corresponds. 

[0051] At the time of the substrate processing initiation which supplies HF water solution to the 
processing tub 12 on the other hand, it is time amount t1. Also after a dilution HF water-solution 
permutation is started, pure water remains in the processing tub 12. for this reason, time amount 
t1 from — the concentration of HF water solution — dilution concentration HF 1 Becoming time 
amount t2 up to — in between, it is thought that Substrate W is etched in the dilution HF water 
solution which increases from concentration zero to the dilution concentration HF 1 in substrate 
immersion time amount gradually. And etching ullage (difference of the amount of etching of a 
before [ from the time amount t1 by HF water solution of the dilution concentration HF 1 / time 
amount t2 ] and the amount of etching of a before [ from the time amount t1 by the dilution HF 
water solution of the concentration which increases to the dilution concentration HF 1 
gradually / time amount t2 ]) in the meantime is the area SO of the range shown with a slash in 
drawing 5 , when expressed in geometry. It corresponds. 

[0052] Therefore, it is specifically the area S1 in drawin g 5 so that the above-mentioned amount 
of superfluous etching and etching ullage may become equal at step S180. Area SO The pure- 
water flow rate in the case of pure-water supply is controlled in agreement. 
[0053] a ****** [ that washing by the pure water of Substrate W was completed if step S180 
accompanied by control of a pure-water flow rate which was described above was followed ] — 
time amount t4 Or time amount t5 from — it judges through progress of predetermined time 
(step S185), and if pure-water washing is completed, supply of pure water will be suspended 
(step S190). Subsequently, a substrate taking-out command signal is outputted in order to take 
out Substrate W out of the processing tub 12 noting that all processings of the substrate W in 
the processing tub 12 are completed by completion of pure-water washing (step S200), and this 
routine is once ended. The substrate transport device which is not illustrated takes out 
Substrate W from the processing tub 12 in response to this substrate taking-out command 
signal. 

[0054] By the way, in a configuration as are mentioned already, and the HF supply line 28 
separates from the processing tub 12 and is connected to the pure-water supply line 20, while 
HF water solution has been the dilution concentration at the time of substrate immersion 
processing, it remains in the duct of the pure-water supply line 20 from the connection place of 
the HF supply line 28 to the processing tub 12. For this reason, in a such configuration, even if it 
starts supply of pure water at step S180, pure water does not reach the processing tub 12 
immediately, but HF water solution in tubing is also supplied at the beginning of supply initiation, 
and it is predetermined time **t0. Pure water is supplied only to behind at the processing tub 12. 
That is, after pure-water supply is started at step S180, it is predetermined time **t0. After 
progress, the pure-water permutation in a processing tub starts. Therefore, what is necessary is 
just to perform pure-water supply by step S180 as follows in a configuration as the HF supply 
line 28 separates from the processing tub 12 and is connected to the pure-water supply line 20. 
First, above predetermined time **t0 It computes by the duct length from the connection place 
of the flow rate of pure water and HF water solution till then, the rate of flow in tubing, and the 
HF supply line 28 to the processing tub 12 etc. and time amount t4 from which the pure-water 
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permutation in the processing tub 12 begins Or time amount t5 predetermined time **t 0 — 
before — or (substrate immersion time amount THF-**tO) the time amount to calculate — time 
amount t1 from — after passing — step S180 — performing — pure-water supply — time 
amount t4 or the time amount t5 — **t0 only — what is necessary is just to start a little early 
In addition, this predetermined time **t0 Since calculation is completed in substrate immersion 
time amount, it is convenient. 

[0055] As explained above, even if the flow rate of pure water and HF water solution changes by 
fluctuation of the pure-water amount of supply or a supply pressure, or HF water-solution 
concentration changes with exchange of HF water-solution reservoir tank 26 and it changes at 
each time whose dilution concentration of the dilution HF water solution in the processing tub 12 
is substrate processing, according to the change, the substrate processor 10 of this example 
changes the substrate immersion time amount THF of Substrate W, and is set up. Furthermore, 
when it passes through the immersion of Substrate W covering the substrate immersion time 
amount THF in the dilution HF water solution of the dilution concentration at every processing in 
the processing tub 12, the substrate processor 10 stops substrate immersion with the dilution 
HF water solution of the subsequent dilution concentration concerned, and gives Substrate W to 
pure-water washing. 

[0056] For this reason, since it depends by the dilution concentration and its immersion time 
amount of a dilution HF water solution, according to the substrate processor 10 of this example, 
through a response with the dilution concentration and immersion time amount of a dilution HF 
water solution, the amount of etching which is the processing quality of Substrate W can attain 
equalization of the amount of etching, and can maintain that processing quality. Moreover, since 
according to the substrate processor 1 0 the amount of etching, as a result processing quality are 
maintainable even if the concentration of HF water solution changes with exchange of HF water- 
solution reservoir tank 26, it becomes unnecessary to manage strictly HF water-solution 
concentration of HF water-solution reservoir tank 26, and the handling can be simplified. 
[0057] Moreover, in the substrate processor 10, since Substrate W is given to pure-water 
washing after being substrate immersed in a dilution HF water solution, it can take out, without 
making a dilution HF water solution adhere to Substrate W. Therefore, according to the substrate 
processor 10, unprepared etching after substrate immersion is avoidable. Moreover, since it is 
pure-water washing ending, it is convenient for an after process. 

[0058] Furthermore, this substrate processor 10 performs mixed supply of the pure water to the 
processing tub 12, and HF water solution from the pars basilaris ossis occipitalis of a tub by the 
nozzle 16. Therefore, also in the processing tub 12, mixing with pure water and HF water solution 
is advanced, dilution concentration of HF water solution is made into the dilution concentration 
of the homogeneity which becomes settled by the pure-water flow rate at that time, HF water- 
solution flow rate, etc., and the overflow tub 14 is made to overflow the dilution HF water 
solution used as the dilution concentration of this homogeneity. And the liquid in the tank 
(dilution HF water solution) overflowed from the processing tub 12 by HF concentration 
detection sensor 15 detects the dilution concentration equalized in this way. For this reason, 
since exact substrate immersion time amount can be set up through detection of the exact 
dilution concentration of the dilution HF water solution in the processing tub 12 according to the 
substrate processor 10, the amount of etching can be made to be able to equalize further and 
maintenance and improvement in processing quality can be aimed at. 

[0059] Moreover, the substrate processor 10 carries out increase and decrease of the substrate 
immersion time amount of Substrate W of amendment with the temperature of the dilution HF 
water solution in the processing tub 12, and attains rationalization of substrate immersion time 
amount. Therefore, according to the substrate processor 10, fluctuation of the amount of etching 
by change of the temperature of the dilution HF water solution in the processing tub 12 can be 
controlled, and maintenance and improvement in processing quality can be aimed at. 
[0060] Furthermore, there are the following advantages in the substrate processor 10 of this 
example. Since the nozzle 16 of the processing tub 12 is a product made from quartz glass, 
although there is few the extent, small [ every ] corrosion, i.e., when etched, has the nozzle 
orifice of a nozzle 16 with a dilution HF water solution, therefore, according to the substrate 
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processor 10, substrate immersion time amount is defined according to the actual dilution 
concentration of a dilution HF water solution — it can come out and the amount of etching of 
the nozzle orifice of the nozzle 16 of the processing tub 12 can be made uniform at every 
substrate processing. For this reason, in such a case, fluctuation unprepared to the pure water 
to the processing tub 12 or the inflow per unit time amount of HF water solution cannot be 
caused, but pure water and HF water solution can be made to flow into it to the processing tub 
1 2 with a stable inflow. 

[0061] Moreover, as shown in drawin g 5 , it let the pure-water control of flow at the time of a 
pure-water permutation pass, and the amount of superfluous etching at the time of a pure-water 
permutation and the etching ullage of the time of substrate processing initiation were made in 
agreement in the substrate processor 10. For this reason, according to the substrate processor 
10, maintenance of high processing quality can be aimed at through much more equalization of 
the amount of etching. 

[0062] Although one example of this invention was explained above, as for this invention, it is 
needless to say that it can carry out in the mode which becomes various in the range which is 
not limited to such an example at all and does not deviate from the summary of this invention. 
[0063] For example, it constituted so that HF passage detection sensor 33 might detect initiation 
of the dilution HF water-solution permutation of pure water, but without using HF passage 
detection sensor 33, it can also constitute as follows so that this dilution HF water-solution 
permutation initiation may be detected. 

[0064] In the design stage of the substrate processor 10, since the effective duct area and the 
duct length of the pure-water supply line 20 or the HF supply line 28 become settled, time 
amount (HF time of concentration) until HF water solution reaches to the processing tub 12 from 
the mixing initiation to the pure-water supply line 20 of HF water solution from the detection 
flow rate of these design values, the flow rate detection sensor 24, and the flow rate detection 
sensor 32 can be calculated. Therefore, what is necessary is just to process the event of HF 
time of concentration passing as a time of dilution HF water-solution permutation initiation of 
the pure water in the processing tub 12, after mixing HF water solution to the pure-water supply 
line 20 by the flow control valve 30. Specifically, it is the mixed supply time amount [ in / when 
HF time of concentration has passed since the time of mixing to the pure-water supply line 20 of 
HF water solution / step S120 ] Ts. What is necessary is just to constitute so that it may clock. 
Thus, if constituted, HF passage detection sensor 33 becomes unnecessary, and simplification of 
a configuration can be attained. 

[0065] Furthermore, although the above-mentioned example explained the case where substrate 
processing was carried out in the dilution water solution of single substrate processing liquid (HF 
water solution), also when carrying out substrate processing with the dilution water solution of 
two or more substrate processing liquid with dilution substrate processing liquid, such as 
substrate processing, for example, hydrogen peroxide solution, and aqueous ammonia, of course, 
this invention is applicable. In this case, what is necessary is just to detect the concentration for 
every substrate processing liquid. 

[0066] Moreover, the duct was constituted from an above-mentioned example so that HF water 
solution might be mixed in the pure-water supply line 20, but as shown in drawing 6 , the pure- 
water supply line 20 and the HF supply line 28 can also be constituted so that it may result 
according to an individual at the processing tub 12, respectively. In this case, since the time of 
dilution HF water-solution permutation initiation of the pure water in the processing tub 12 
becomes settled as a time of the duct disconnection by the flow control valve 30, HF passage 
detection sensor 33 becomes unnecessary, and simplification of a configuration can be attained. 
[0067] Moreover, although the configuration which supplies pure water independently after 
completing substrate immersion processing with a dilution HF water solution, carries out the 
pure-water permutation of the inside of the processing tub 12 in the above-mentioned example, 
and washes a substrate explained, the configuration of taking out Substrate W from the 
processing tub 12 after completing substrate immersion processing with a dilution HF water 
solution, or discharging the dilution HF water solution in the processing tub 12 can also take. In 
addition, although the configuration which also supplies pure water was explained in the above- 
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mentioned example when supplying HF water solution to the processing tub 12, also when 
suspending supply of pure water in the case of supply of HF water solution and diluting HF water 
solution with the pure water in the processing tub 1 2, of course, it can apply. 
[0068] 

[Effect of the Invention] As explained in full detail above, a substrate processor according to 
claim 1 Even if the dilution preparation concentration of the substrate processing liquid at every 
substrate processing changes by a certain cause According to that change, it decides on 
substrate immersion time amount with the substrate processing liquid of that dilution preparation 
concentration, and if it passes after a substrate processing liquid permutation [ in / in this 
substrate immersion time amount on which it decided / a processing tub ] is started, substrate 
immersion with substrate processing liquid [ finishing / dilution preparation ] will be stopped. 
Therefore, according to the substrate processor according to claim 1, substrate processing 
quality is maintainable by aiming at a response with the dilution preparation concentration of 
substrate processing liquid and substrate immersion time amount with which immersion of a 
substrate is presented actually. And in a substrate processor according to claim 1, even if the 
concentration changes with exchange of the reservoir tank of substrate processing liquid, 
processing extent in immersion processing of a substrate, as a result processing quality are 
maintainable. For this reason, according to the substrate processor according to claim 1, it 
becomes unnecessary to manage the concentration of substrate processing liquid itself strictly, 
and that handling can be simplified. 

[0069] A substrate processor according to claim 2 performs the termination of substrate 
immersion with substrate processing liquid [ finishing / dilution preparation ] in the pure-water 
permutation of substrate processing liquid [ finishing / dilution preparation in a processing tub ]. 
Therefore, since it does not carry out to having made substrate processing liquid freely adhere 
to the substrate after substrate immersion processing according to the substrate processor 
according to claim 2, progress of the unprepared substrate processing after immersion 
processing with the substrate processing liquid of dilution preparation concentration is avoidable. 
Moreover, since it is pure-water washing ending through a pure-water permutation, it is 
convenient for an after process. 

[0070] In a substrate processor according to claim 3, dilution preparation concentration is made 
to equalize through supply of the pure water from the processing bottom of the tank section, and 
substrate processing liquid, and the dilution preparation concentration of the substrate 
processing liquid overflowed by the dilution concentration used as homogeneity is detected. For 
this reason, according to the substrate processor according to claim 3, since the dilution 
concentration and substrate immersion time amount of substrate processing liquid can be 
decided on substrate immersion time amount through detection of exact dilution preparation 
concentration corresponding to accuracy, that maintenance can be aimed at in the improvement 
list of the processing quality of substrate processing. 

[0071] It is made to correspond also to the liquid-in-the-tank temperature at every substrate 
processing of the substrate immersion time amount made to correspond to change of the dilution 
preparation concentration of the substrate processing liquid at every substrate processing in a 
substrate processor according to claim 4. For this reason, according to the substrate processor 
according to claim 4, fluctuation of processing extent with substrate processing liquid can be 
controlled, and maintenance and improvement in substrate processing quality can be aimed at. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The outline block diagram showing typically the configuration of the substrate 
processor 10 which immerses for it and etches a substrate into a dilution fluoric acid solution. 
[Drayying 2] The flow chart which shows the substrate immersion manipulation routine which an 
electronic control 40 performs. 

[Drawing 3] The timing chart for explaining the content of the processing in a substrate 
immersion manipulation routine. 

[ Drawin g 4] The graph for explaining the content of the processing in a substrate immersion 
manipulation routine. 

[Drawing 5] The explanatory view for explaining the content of the processing in a substrate 
immersion manipulation routine. 

[Drawing 6] The outline block diagram showing the configuration of other examples of the 
substrate processor 10 typically. 
[Description of Notations] 
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